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Neurofibromatosis type 1 (NF-1) is an autosomal
dominant disorder provoking benign cutaneous and nerve
sheath tumors. The cutaneous tumors termed as plexiform
neurofibromas, which some of them are extremely visible,
and can influence the quality of life. They can also develop
into invasive forms of carcinomas and infiltrate into
multiple tissues, thus endangering the patient’s life. The
loss-of-function mutations in NF1 gene are responsible for
NF-1 type. Due to the large size of NFI gene (~ 350 kb
and 60 exons), exist some pseudogenes on another locus,
and lack mutation hotspot the molecular characterizing
of patients is complex. In this study, we reported a
patient showed symptoms of both NF-1 and Bannayan-
Riley-Ruvalcaba syndrome (BRRS), then performed a
whole-exome sequencing (WES) and a data analysis for
molecular characterization. These results showed a single
heterozygous nucleotide variant (c.7348C>T) in NF1I gene,
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which results in a premature stop codon (p.Arg2450Ter)
and a truncated protein, causing clinical symptoms of the
patient. According to the results, WES is a quick and cost-
effective approach for molecular diagnosis of the mixed
phenotype of NF-1.

Key words: Neurofibromatosis type 1(NF-1); Bannayan-
Riley-Ruvalcaba syndrome (BRRS); Whole-exome sequen-
cing (WES); Neurofibromin; Bioinformatics; Molecular di-
agnosis

IJEHTU®IKALIIA HOBOT MYTALIT

C.7348C>T IT'EHY NF1 3A JOITOMOTI'OIO
MMOBHOEK30MHOTI'O CEKBEHYBAHHS

VY MALIEHTA 3 CYITYTHIMU KJIIHIYHUMU
0O3HAKAMU HEMPO®IBPOMATO3Y 1 TUITY

I CUHIPOMY BAHHASH-PAMJII-PYBAJIbKABA

Heiipodiobpomaros 1 Tuny (NF-1) — 11e ayrocomHe a0-
MiHaHTHE 3aXBOPIOBaHHS, SIKE MPU3BOIUTH IO BUHUK-
HEHHSI TOOPOSIKICHUX ITyXJIMH Ha IIKipi Ta B 000J0HKaX
HepBiB. IlKipHi TyXJIMHM Ha3MBAIOTh ILJIEKCU(POPM-
HUMU Helipodiopomamu. [leski 3 HuUX 1o0pe BUOHO He-
030pOEHUM OKOM i BOHM MOXYTb BIUTMUBATU Ha SIKiCTb
KUTTS. TakoXX BOHUM MOXYTb PO3BUBATUCS B iHBa3MBHi
¢dopMHu KapLMHOM Ta iH(IIBTpyBaTH y 0araTo TKaHUH,
UMM CTaBJISITh XUTTSI MallieHTa Tia 3arposy. Myratiii
reny NF1 3 BrpaToro ¢yHkuii Bignosigatotb NF-1 tu-
ny. Yepes Bemukuit po3mip reHy NF1 (~ 350 k0 i
60 eK30HIB) Ha iHIIOMY JIOKYCi iCHYIOTb IesKi ICceBI0-
TeHU; MOJIEKYJISIPHA XapaKTepuCTUKa TAlliEHTIB YCKIIal-
HEHa BiICYTHICTIO «Traps4oi TOUYKM» MyTallii. ¥ LbOMY
JMOCHIIKEHHI MU TMOBIIOMJISIEMO TIPO TAlliEHTA, SIKUI
maB cumnrtomu i NF-1, i cunapomy banHassHa-Paiini-
PyBanpkaba (BRRS), a takox mpo Hallle mpoBeaeHHS
noBHoek3oMHoOro cekBeHyBaHHs1 (WES) i ananizy na-
HUX IJII MOJIEKYJsIpHOl XapakTepucTuku. Lli pesynb-
TaTU TI0Ka3aJd OJNUMHUYHMUU TETEPO3UTOTHUIM HYKIIEO-
tugHUi BapiaHT (c.7348C>T) reny NFI, saxwuii Bu-
KJIMKaB TepeaqyacHuii cron-kKoaoH (p.Arg2450Ter) Ta
MIpPOLECOBAaHUM OLIOK, YMM CIIPUYMHUB KIIiHiYHI O3HA-
KM TanmieHTta. 3rigHo 3 pesyiabratramu, WES — 1e
IIBUAKMI Ta Majo3aTpaTHUM IAXiA A0 MOJEKYJSPHOI
IiaTHOCTUKM 3MimaHoro ¢penorurry NF-1.

Karouoei caosa: neiipodiopomaros tumy 1(NF-1), cun-
npom bannasiH-Paiini-Pysanbkada (BRRS), noBHoek-
3oMHe cekBeHyBaHHsS (WES), HelipodibpomiH, 6ioiH-
¢dopMaTuKa, MOJEKYJISIPHUI IiarHO3.

87



Pegpepamu cmameii, onybaixosanux 6 «Cytology and Genetics», No 4, 2020 p.

REFERENCES

1.

88

Friedman, J., Review article: Neurofibromatosis 1:
Clinical manifestations and diagnostic criteria, J.
Child. Neurol., 2002, vol. 17, no. 8, pp. 548—54.
Wiest, V., Eisenbarth, 1., C. Schmegner, Krone, W.,
and Assum, G., Somatic NF1 mutation spectra in a
family with neurofibromatosis type 1: toward a theo-
ry of genetic modifiers, Hum. Mutat., 2003, vol. 22,
no. 6, pp. 423—7.

Gutmann, D.H., Ferner, R.E., Listernick, R.H.,
Korf, B.R., Wolters, P.L., and Johnson, K.J., Neu-
rofibromatosis type 1, Nat. Rev. Dis. Primers, 2017,
vol. 3, pp. 17004. doi: 10.1038/nrdp.2017.4.
McClatchey, A.l., Neurofibromatosis, Annu. Rev.
Pathol. Mech. Dis., 2007, vol. 2, pp. 191—216.
Monroe, C.L., Dahiya, S., and Gutmann, D.H., Dis-
secting Clinical Heterogeneity in Neurofibromatosis
Type 1, Annu. Rev. Pathol. Mech. Dis., 2017, vol. 12,
no. 1, pp. 53—74. doi: 10.1146/annurev-pathol-052016-
100228.

Williams, V.C., Lucas, J., Babcock, M.A., Gutmann,
D.H., Korf, B., and Maria, B.L., Neurofibromatosis
type 1 revisited, Pediatrics, 2009, vol. 123, no. 1,
pp. 124—33.

Chen, H., Bannayan-Riley-Ruvalcaba Syndrome, New
York, NY: Springer New York, 2016.

McKeever, K., Shepherd, C.W., Crawford, H., and
Morrison, P.J., An epidemiological, clinical and
genetic survey of neurofibromatosis type 1 in chil-
dren under sixteen years of age, Ulster Med. J., 2008,
vol. 77, no. 3, pp. 160—3.

Rojnueangnit, K., Xie, J., Gomes, A., Sharp, A., Cal-
lens, T., Chen, Y., Liu, Y., Cochran, M., Abbott,
M.A., and Atkin, J., High incidence of Noonan syn-
drome features including short stature and pulmonic
stenosis in patients carrying NF1 missense mutations
affecting p. Argl809: genotype—phenotype correla-
tion, Hum. Mutat., 2015, vol. 36, no. 11, pp. 1052—63.

. Upadhyaya, M., Huson, S.M., Davies, M., Thomas,

N., Chuzhanova, N., Giovannini, S., Evans, D.G.,
Howard, E., Kerr, B., and Griffiths, S., An absence
of cutaneous neurofibromas associated with a 3-bp
inframe deletion in exon 17 of the NFI gene (c.
2970-2972 delAAT): evidence of a clinically signifi-
cant NF1 genotype-phenotype correlation, Am. J.
Hum. Genet., 2007, vol. 80, no. 1, pp. 140—51.

. Cawthon, R.M., Weiss, R., Xu, G., Viskochil, D.,

Culver, M., Stevens, J., Robertson, M., Dunn, D.,
Gesteland, R., and O’Connell, P., A major seg-
ment of the neurofibromatosis type 1 gene: cDNA
sequence, genomic structure, and point mutations,
Cell, 1990, vol. 62, no. 1, pp. 193—201.

. Masocco, M., Kodra, Y., Vichi, M., Conti, S., Ka-

nieff, M., Pace, M., Frova, L., and Taruscio, D., Mor-
tality associated with neurofibromatosis type 1: a

13.

14.

15.

16.

17.

18.

19.

20

21.

22.

23.

study based on Italian death certificates (1995—2006),
Orphanet J. Rare Dis., 2011, vol. 6, no. 1, pp. 11.
Schreibman, I.R., Baker, M., Amos, C., and Mc-
Garrity, T.J., The hamartomatous polyposis syn-
dromes: a clinical and molecular review, Am. J. Gas-
troenterol., 2005, vol. 100, no. 2, pp. 476—90.

Jett, K., Friedman, J.M., Clinical and genetic as-
pects of neurofibromatosis 1, Genet. Med., 2010,
vol. 12, no. 1, pp. 1—11.

Xuan, J., Yu, Y., Qing, T., Guo, L., and Shi, L.,
Next-generation sequencing in the clinic: promises
and challenges, Cancer Lett., 2013, vol. 340, no. 2,
pp. 284—95.

Faden, D.L., Asthana, S., Tihan, T., DeRisi, J., and
Kliot, M., Whole exome sequencing of growing and
non-growing cutaneous neurofibromas from a single
patient with neurofibromatosis type 1, PLoS ONE,
2017, vol. 12, no. 1, pp. e0170348.
McPherson,J.R.,Ong, C.K.,Ng, C.C.Y., Rajasegaran,
V., Heng, H.L., Yu, W.S.S., Tan, B.K.T., Madhuku-
mar, P., Teo, M.C.C., and Ngeow, J., Whole-exome
sequencing of breast cancer, malignant peripheral
nerve sheath tumor and neurofibroma from a patient
with neurofibromatosis type 1, Cancer Med., 2015,
vol. 4, no. 12, pp. 1871-8.

Li, H., Durbin, R., Fast and accurate short read
alignment with Burrows—Wheeler transform, Bioin-
formatics, 2009, vol. 25, no. 14, pp. 1754—60.

Zhao, X., Wang, A., Walter, V., Patel, N.M., Eber-
hard, D.A., Hayward, M.C., Salazar, A.H., Jo, H.,
Soloway, M.G., and Wilkerson, M.D., Combined
targeted DNA sequencing in non-small cell lung
cancer (NSCLC) using UNCseq and NGScopy, and
RNA sequencing using UNCgqeR for the detection
of genetic aberrations in NSCLC, PLoS ONE, 2015,
vol. 10, no. 6, pp. €0129280.

. Robinson, J.T., Thorvaldsdyttir, H., Winckler, W.,

Guttman, M., Lander, E.S., Getz, G., and Mesirov,
J.P., Integrative genomics viewer, Nat. Biotechnol.,
2011, vol. 29, no. 1, pp. 24—6.

McKenna, A., Hanna, M., Banks, E., Sivachenko,
A., Cibulskis, K., Kernytsky, A., Garimella, K., Alt-
shuler, D., Gabriel, S., and Daly, M., The Genome
Analysis Toolkit: a MapReduce framework for ana-
lyzing next-generation DNA sequencing data, Ge-
nome Res., 2010, vol. 20, no. 9, pp. 1297—303.

22. Eppig, J.T., Blake, J.A., Bult, C.J., Kadin, J.A.,
Richardson, J.E., and Group, M.G.D., The Mouse
Genome Database (MGD): facilitating mouse as a
model for human biology and disease, Nucl. Acids
Res., 2015, vol. 43, no. DI, pp. D726—D736.

Firth, H.V., Richards, S.M., Bevan, A.P., Clayton,
S., Corpas, M., Rajan, D., Van Vooren, S., Moreau,
Y., Pettett, R.M., and Carter, N.P., DECIPHER:
database of chromosomal imbalance and phenotype
in humans using ensembl resources, Am. J. Hum.
Genet., 2009, vol. 84, no. 4, pp. 524—33.

ISSN 0564—3783. Llumonocisn i eenemura. 2020. T. 54. Ne 4



24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

Pegpepamu cmameii, onybaixosanux ¢ «Cytology and Genetics», N 4, 2020 p.

Huang, D.W., Sherman, B.T., and Lempicki, R.A.,
Bioinformatics enrichment tools: paths toward the
comprehensive functional analysis of large gene lists,
Nucl. Acids Res., 2008, vol. 37, no. 1, pp. 1—13.
Ng, P.C., Henikoff, S., SIFT: Predicting amino acid
changes that affect protein function, Nucl. Acids
Res., 2003, vol. 31, no. 13, pp. 3812—4.

Adzhubei, I.A., Schmidt, S., Peshkin, L., Ramensky,
V.E., Gerasimova, A., Bork, P., Kondrashov, A.S.,
and Sunyaev, S.R., A method and server for predict-
ing damaging missense mutations, Nat. Meth., 2010,
vol. 7, no. 4, pp. 248—9.

Kircher, M., Witten, D.M., Jain, P., O’Roak, B.J.,
Cooper, G.M., and Shendure, J., A general framework
for estimating the relative pathogenicity of human ge-
netic variants, Nat. Genet., 2014, vol. 46, no. 3, pp. 310.
Kanehisa, M., Goto, S., KEGG: kyoto encyclope-
dia of genes and genomes, Nucl. Acids Res., 2000,
vol. 28, no. 1, pp. 27—30.

Finn, R.D., Attwood, T.K., Babbitt, P.C., Bateman,
A., Bork, P., Bridge, A.J., Chang, H.-Y., Dosztonyi,
Z., El-Gebali, S., and Fraser, M., InterPro in 2017—
beyond protein family and domain annotations, Nucl.
Acids Res., 2016, vol. 45, no. D1, pp. D190-D199.
Beck, T.F., Mullikin, J.C., Biesecker, L.G., and
Program, N.C.S., Systematic evaluation of Sanger
validation of next-generation sequencing variants,
Clin. Chem., 2016, vol. 62, no. 4, pp. 647—54.
Wallace, M.R., Marchuk, D.A., Andersen, L.B., Let-
cher, R., Odeh, H.M., Saulino, A.M., Fountain,
J.W., Brereton, A., Nicholson, J., and Mitchell, A.L.,
Type 1 neurofibromatosis gene: identification of a
large transcript disrupted in three NF1 patients, Sci.,
1990, vol. 249, no. 4965, pp. 181—7.

Clementi, M., Barbujani, G., Turolla, L., and Ten-
coni, R., Neurofibromatosis-1: a maximum likeli-
hood estimation of mutation rate, Hum. Genet., 1990,
vol. 84, no. 2, pp. 116—8.

Pasmant, E., Parfait, B., Luscan, A., Goussard, P.,
Briand-Suleau, A., Laurendeau, I., Fouveaut, C., Le-
roy, C., Montadert, A., and Wolkenstein, P., Neu-
rofibromatosis type 1 molecular diagnosis: what can
NGS do for you when you have a large gene with
loss of function mutations?, Eur. J. Hum. Genet.,
2015, vol. 23, no. 5, pp. 596—601.

Ingram, D.A., Yang, F.-C., Travers, J.B., Wenning,
M.J., Hiatt, K., New, S., Hood, A., Shannon, K., Wil-
liams, D.A., and Clapp, D.W., Genetic and biochemical
evidence that haploinsufficiency of the Nfl tumor sup-
pressor gene modulates melanocyte and mast cell fates
in vivo, J. Exp. Med., 2000, vol. 191, no. 1, pp. 181—S8.
Zhu, Y., Ghosh, P., Charnay, P., Burns, D.K., and
Parada, L.F., Neurofibromas in NF1: Schwann cell
origin and role of tumor environment, Sci., 2002,
vol. 296, no. 5569, pp. 920—2.

Thomas, L., Kluwe, L., Chuzhanova, N., Mautner,
V., and Upadhyaya, M., Analysis of NF1 somatic

ISSN 0564—3783. LHlumonoeis i eenemuxa. 2020. T. 54. Ne 4

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

mutations in cutaneous neurofibromas from patients
with high tumor burden, Neurogenet., 2010, vol. 11,
no. 4, pp. 391—400.

Monroe, C.L., Dahiya, S., and Gutmann, D.H.,
Dissecting Clinical Heterogeneity in Neurofibroma-
tosis Type 1, Annu. Rev. Pathol. Mech. Dis., 2017,
vol. 12, no., pp. 53—74.

Kluwe, L., Friedrich, R.E., Korf, B., Fahsold, R., and
Mautner, V.F., NFI mutations in neurofibromatosis 1
patients with plexiform neurofibromas, Hum. Mutat.,
2002, vol. 19, no. 3, pp. 309. doi: 10.1002/humu.9018.
De Schepper, S., Maertens, O., Callens, T., Naey-
aert, J.-M., Lambert, J., and Messiaen, L., Somatic
mutation analysis in NF1 cafit au lait spots reveals
two NF1 hits in the melanocytes, J. Invest. Derma-
tol., 2008, vol. 128, no. 4, pp. 1050—3.

Boyd, K.P., Gao, L., Feng, R., Beasley, M., Messi-
aen, L., Korf, B.R., and Theos, A., Phenotypic vari-
ability among cafii-au-lait macules in neurofibroma-
tosis type 1, J. Am. Acad. Dermatol., 2010, vol. 63,
no. 3, pp. 440—7.

Vandenbroucke, 1., Van Oostveldt, P., Coene, E.,
De Paepe, A., and Messiaen, L., Neurofibromin
is actively transported to the nucleus, FEBS Lett.,
2004, vol. 560, no. 1—3, pp. 98—102.

Li, C., Cheng, Y., Gutmann, D.A., and Mangoura,
D., Differential localization of the neurofibromatosis
1 (NF1) gene product, neurofibromin, with the F-
actin or microtubule cytoskeleton during differentia-
tion of telencephalic neurons, Dev. Brain. Res., 2001,
vol. 130, no. 2, pp. 231—48.

Lange, A., Mills, R.E., Lange, C.J., Stewart, M.,
Devine, S.E., and Corbett, A.H., Classical nuclear
localization signals: definition, function, and interac-
tion with importin a, J. Biol. Chem., 2007, vol. 282,
no. 8, pp. 5101-5.

Koliou, X., Fedonidis, C., Kalpachidou, T., and Man-
goura, D., Nuclear import mechanism of neurofi-
bromin for localization on the spindle and function
in chromosome congression, J. Neurochem., 2016,
vol. 136, no. 1, pp. 78—91.

Balla, B., Arvai K., Horvath, P., Tobias, B., Takacs, I.,
Nagy, Z., Dank, M., Fekete, G., Kysa, J.P., and La-
katos P., Fast and robust next-generation sequencing
technique using ion torrent personal genome machine
for the screening of neurofibromatosis type 1 (NF1)
gene, J. Mol. Neurosci., 2014, vol. 53, no. 2, pp. 204—10.
Maruoka, R., Takenouchi, T., Torii, C., Shimizu, A.,
Misu, K., Higasa, K., Matsuda, F., Ota, A., Tanito,
K., and Kuramochi, A., The use of next-generation
sequencing in molecular diagnosis of neurofibroma-
tosis type 1: A validation study, Genet. Test. Mol.
Biomarkers., 2014, vol. 18, no. 11, pp. 722—35.

Received June 22, 2018

Received September 29, 2018
Accepted May 18, 2020

89




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
    /UKR <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


